Energetics of Src homology domain interactions in receptor tyrosine kinase-mediated signaling.
Intracellular signaling from receptor tyrosine kinases (RTK) on extracellular stimulation is fundamental to all cellular processes. The protein-protein interactions which form the basis of this signaling are mediated through a limited number of polypeptide domains. For signal transduction without corruption, based on a model where signaling pathways are considered as linear bimolecular relays, these interactions have to be highly specific. This is particularly the case when one considers that any cell may have copies of similar binding domains found in numerous proteins. In this work, an overview of the thermodynamics of binding of two of the most common of these domains (SH2 and SH3 domains) is given. This, coupled with insight from high-resolution structural detail, provides a comprehensive survey of how recognition of cognate binding sites for these domains occurs. Based on the data presented, we conclude that specificity offered by these interactions of SH2 and SH3 domains is limited and not sufficient to enforce mutual exclusivity in RTK-mediated signaling. This may explain the current lack of success in pharmaceutical intervention to inhibit the interactions of these domains when they are responsible for aberrant signaling and the resulting disease states such as cancer.